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SPECIFICATION 

TITLE OF THE INVENTION 
5 DATA TRANSMISSION SYSTEM 

TECHNICAL FIELD 

The present invention relates to a data transmission system 
comprising subscriber units connected to a central office unit 
10 via optical fibers, in which the central office unit multiplexes 
^ a video signal with signals other than the video signal and 

Q delivers them to the multiple subscriber units, and the 

vfl subscriber units each demultiplex their own received signals. 

tn 
u 

B 1 5 BACKGROUND ART 

J* Fig. 1 is a block diagram showing a configuration of an 

W ATM-PDS (Asynchronous Transfer Mode Passive Double Star) system 

O as a conventional data transmission system. In Fig. 1, the 

III 

reference numeral 101 designates a central office unit 
20 comprising multiple transmitting and receiving sections, 

although only one transmitting and receiving section 114 is shown 
for simplicity. The reference numeral 102 designates a star 
coupler as an optical distributor that is connected to the 
central office unit 101 via an optical fiber 103; 104a-104c each 

2 5 designate an optical fiber connected to one of split output 

terminals of the star coupler 102; and 105a-105c each designate 
a subscriber unit connected to one of the optical fibers 
104a-104c. Since the split number of a single star coupler is 
32 at present, the total of 32 subscriber units can be connected 

3 0 to each star coupler by connecting them to the split output 



terminals via the optical fibers 104a-104c... 

The central office unit 101 comprises a transmitting laser 
diode (LD) 112 for outputting a video signal generated by a 
video signal generator 111 in the form of an optical signal; 
a wavelength division multiplexer/demultiplexer (WDM) 113 
supplied with the output of the transmitting laser diode (LD) 
112 and the output of the transmitting and receiving section 
114; an electric signal multiplexer/demultiplexer 115; and a 
processing section 116, The transmitting and receiving section 
114 includes a wavelength division multiplexer/demultiplexer 

(WDM) 121; a receiving photodiode (PD) 123 for converting an 
optical signal supplied from the wavelength division 
multiplexer/demultiplexer (WDM) 121 into an electric signal; 
a transmitting laser diode (LD) 122 for converting an electric 
signal to an optical signal; and a signal processor 124. The 
processing section 116 includes a signal processor 117, a 
transmitting laser diode (LD) 118 and a receiving photodiode 

(PD) 119. 

The subscriber unit 105a comprises a wavelength division 
multiplexer/demultiplexer (WDM) 131a connected to the fiber 
104a; a receiving photodiode (PD) 132a for receiving a wavelength 
band of a video signal separated by the wavelength division 
multiplexer/demultiplexer (WDM) 131a and for outputting it as 
an electric signal; a video receiver 133a supplied with the 
electric signal; and a transmitting and receiving section 134a 
supplied with signals other than the video signal separated by 
the wavelength division multiplexer/demultiplexer (WDM) 131a. 
The transmitting and receiving section 134a includes a 
wavelength division multiplexer/demultiplexer (WDM) 141a; a 
receiving photodiode (PD) 142a for converting an optical signal 
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* fed from the wavelength division multiplexer/demultiplexer 

(WDM) 141a into an electric signal; a transmitting laser diode 
(LD) 143a for converting an electric signal into an optical 
signal; an electric signal multiplexer/demultiplexer 144a; an 
5 A/D (Analog/Digital) converter 145a to which a telephone 147a 
is connected; and an A/D (Analog/Digital) converter 14 6a to which 
a facsimile machine 148a is connected. A personal computer 149a 
is directly connected to the electric signal 
multiplexer/demultiplexer 144a. The subscriber unit 105b 
10 connected to the optical fiber 104b has a similar configuration. 
When no video receiver is required as in the subscriber unit 

Q 

Q 105b, a terminator 135b is connected in place of the receiving 

& photodiode (PD) . 

}*& Next, the operation will be described. 

J 5 * 15 In the central office unit 101, the video signal generator 

111 supplies its video signal to the transmitting laser diode 



fU (LD) 112. The transmitting laser diode (LD) 112 supplies it to 

O the wavelength division multiplexer/demultiplexer (WDM) 113 in 

the form of the optical signal. The wavelength division 

2 0 multiplexer/demultiplexer (WDM) 113 multiplexes the optical 

signal with the optical signal from the transmitting and 
receiving section 114, and supplies it to the star coupler 102 
via the optical fiber 103. The star coupler 102 splits the signal 
and supplies the split signals to the subscriber units 105a, 
25 105b and the like. 

In the subscriber unit 105a, the wavelength division 
multiplexer/demultiplexer (WDM) 131a demultiplexes the input 
signal into the video signal and the other signals, and supplies 
the video signal to the video receiver 133a via the receiving 

3 0 photodiode (PD) 132a. On the other hand, the signals other than 



the video signal are supplied to the receiving photodiode (PD) 
142a via the wavelength division multiplexer/demultiplexer 
(WDM) 141a in the transmitting and receiving section 134a, to 
be converted into the electric signal. Then, the electric signal 
multiplexer/demultiplexer 144a demultiplexes the electric 
signal into respective signals so that the telephone signal is 
supplied to the telephone set 147a via the A/D converter 145a, 
and the facsimile signal is supplied to the facsimile machine 
148a via the A/D converter 14 6a. As for the computer signal, 
the electric signal multiplexer/demultiplexer 144a supplies it 
directly to the personal computer 149a. 

On the other hand, as for the signals from the devices 
connected to the subscriber unit 105a such as the signal from 
the telephone set 147a, for example, the A/D converter 145a 
converts it to the digital signal, and supplies it to the 
transmitting laser diode (LD) 143a via the electric signal 
multiplexer/demultiplexer 144a. The transmitting laser diode 
(LD) 143a converts it to the optical signal, and supplies it 
to the star coupler 102 via the wavelength division 
multiplexer/demultiplexers (WDMs) 141a and 131a. The star 
coupler 102 sends it to the central office unit 101 via the 
optical fiber 103, where it is supplied to the receiving 
photodiode (PD) 123 via the wavelength division 
multiplexer/demultiplexers (WDMs) 113 and 121, to be converted 
into the electric signal and output. The output signal passes 
through the signal processor 124 and the electric signal 
multiplexer/demultiplexer 115, and is supplied to the processing 
section 116, where it passes through the signal processor 117, 
and is converted to the optical signal by the transmitting laser 
diode (LD) 118, again, to be transmitted to another station. 



In the foregoing conventional data transmission system, 
it is considered preferable to divide the wavelength range 
1480-1580 nm, which is assigned to the downlink signals from 
the central office unit to the subscriber units, into two regions 
of 1480-1530 nm and 1530-1580 nm, and to assign the longer 
wavelength region 1530-1580 nm to video signal deliverance. In 
this case, the subscriber unit requires the wavelength division 
multiplexer/demultiplexer (WDM) that demultiplexes the 
wavelength region 1480-1580nm assigned to the downlink signal 
into the wavelength region 1530-1580 nm for the video signal 
and to the wavelength range 1480-1530 nm assigned to the signals 
other than the video signal. 

As a typical conventionally used wavelength division 
multiplexer/demultiplexer (WDM) , a spatial optical filter is 
known. Fig. 2 shows a spatial optical filter. It comprises a 
glass substrate 151, on a side of which a reflecting layer 152 
is formed that reflects a particular wavelength signal. It 
further comprises, at both sides of the glass substrate 151, 
condenser lenses 153 and 154 which are coupled with the optical 
fibers 155 and 156, respectively, and a condenser lens 157 
coupled with an optical fiber 158 in such a manner that the 
reflected light off the reflecting layer 152 is launched into 
the optical fiber 158 through the condenser lenses 157. 

As described above, the spatial optical filter has a 
complicated configuration. In particular, it is difficult to 
align the optical axes of the optical fiber and of the condenser 
lenses, increasing the total cost. Since the expensive spatial 
optical filter is installed in the subscriber unit to separate 
the video signal and the signals other than the video signal, 
the subscriber unit is costly. This offers a problem in that 



a subscriber who does not want to receive the video service must 
purchase the expensive subscriber unit. 

The present invention is implemented to solve the 
foregoing problem of the conventional system. Therefore, an 
object of the present invention is to provide an inexpensive 
subscriber unit for a subscriber who does not want to receive 
the video service. 

DISCLOSURE OF THE INVENTION 

According to a first aspect of the present invention, there 
is provided a data transmission system including subscriber 
units and a central office unit which are interconnected via 
optical fibers, the central office unit multiplexing a video 
signal with signals other than the video signal to deliver them 
to the multiple subscriber units, and each subscriber unit 
demultiplexing a received signal, the data transmission system 
comprising in the subscriber unit: a wavelength division 
multiplexer/demultiplexer (WDM) having a function of 
eliminating a particular wavelength signal. 

It relieves a subscriber who does not want to receive the 
video service of the requirement of the expensive spatial optical 
filter for separating the video signal and the other signals. 
Thus, it offers an advantage of being able to provide the 
subscriber with the inexpensive subscriber unit capable of 
transmitting data other than the video signal without using the 
expensive spatial optical filter. 

The wavelength division multiplexer/demultiplexer (WDM) 
of the data transmission system according to the present 
invention can reflect the particular wavelength signal to reject 
its input. Thus, it offers an advantage of being able to provide 



an inexpensive wavelength division multiplexer/demultiplexer 
(WDM) with a simple configuration. 

The wavelength division multiplexer/demultiplexer (WDM) 
of the data transmission system according to the present 
invention can comprise a reflecting layer for reflecting the 
particular wavelength signal at an input end surface of an 
optical fiber of the subscriber unit. Thus, it offers an 
advantage of being able to provide an inexpensive wavelength 
division multiplexer/demultiplexer (WDM) with a simple 
configuration . 

The reflecting layer of the wavelength division 
multiplexer/demultiplexer (WDM) of the data transmission system 
according to the present invention can consist of a dielectric 
multilayer filter. Therefore, it offers an advantage of being 
able to provide an inexpensive wavelength division 
multiplexer /demultiplexer (WDM) with a simple configuration. 

The data transmission system according to the present 
invention can comprise an optical fiber with a core and a cladding 
that covers an external surface of the core, and that has multiple 
notches formed on the cladding to reflect the particular 
wavelength signal. Thus, it can increase the flexibility of the 
video signal to be separated. 

The data transmission system according to the present 
invention can use an optical waveguide that is made of a polymer 
and absorbs a signal with a wavelength of 1650 nm as the 
wavelength division multiplexer/demultiplexer, and uses the 
signal with a wavelength of 1650 nm as the particular wavelength 
signal. It offers an advantage of being able to implement an 
inexpensive wavelength division multiplexer/demultiplexer 
(WDM) capable of absorbing the signal with a wavelength of 1650 
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nm. 

According to a second aspect of the present invention, 
there is provided a data transmission system including 
subscriber units and a central office unit which are 
interconnected via optical fibers, the central office unit 
multiplexing a video signal with signals other than the video 
signal to deliver them to the multiple subscriber units, and 
each subscriber unit demultiplexing a received signal, the 
central office unit comprising: an optical amplifier for 
amplifying the video signal to be transmitted; and an optical 
distributor for distributing the video signal output from the 
optical amplifier, and supplying it to a wavelength division 
multiplexer/demultiplexer, wherein each of the subscriber units 
comprises a wavelength division multiplexer/demultiplexer 
having a function of eliminating a particular wavelength signal. 

Thus, it offers an advantage of being able to share the 
video signal generator, thereby reducing its cost. 

According to a third aspect of the present invention, there 
is provided a data transmission system including subscriber 
units and a central office unit which are interconnected via 
optical fibers, the central office unit multiplexing a video 
signal with signals other than the video signal to deliver them 
to the multiple subscriber units, and each subscriber unit 
demultiplexing a received signal, the central office unit 
comprising: a plurality of video signal generators for 
generating video signals with different wavelengths; a first 
wavelength division multiplexer/demultiplexer for multiplexing 
the video signals supplied from the plurality of video signal 
generators; an optical amplifier for amplifying the video 
signals output from the first wavelength division 



multiplexer/demultiplexer; and an optical distributor for 
distributing the video signals output from the optical 
amplifier to a second wavelength division 
multiplexer/demultiplexer, wherein each of the subscriber units 
comprises a wavelength division multiplexer/demultiplexer with 
a function of eliminating a particular wavelength signal. 

Thus, it offers an advantage of being able to cope with 
an expected growing capacity in the near future easily. 

According to a fourth aspect of the present invention, there 
is provided a data transmission system including subscriber 
units and a central office unit which are interconnected via 
optical fibers, the central office unit multiplexing a video 
signal with signals other than the video signal to deliver them 
to the multiple subscriber units, and each subscriber unit 
demultiplexing a received signal, the subscriber unit 
comprising: a first wavelength division 

multiplexer/demultiplexer for demultiplexing the video signals 
and signals other than the video signal; and a second wavelength 
division multiplexer/demultiplexer with a function of 
eliminating a particular wavelength signal. 

Thus, it enables the second wavelength division 
multiplexer/demultiplexer to remove the remainder of the video 
signal the first wavelength division multiplexer/demultiplexer 
cannot fully separate. Therefore it can utilize an inexpensive 
WDM with comparatively low separation accuracy as the first 
wavelength multiplexer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a configuration of a 
conventional data transmission system; 
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Fig. 2 is a schematic diagram showing a configuration of 
a spatial optical filter as a wavelength division 
multiplexer/demultiplexer used by the conventional data 
transmission system; 

Fig. 3 is a block diagram showing a configuration of an 
embodiment 1 of the data transmission system in accordance with 
the present invention; 

Fig. 4 is a schematic diagram showing a configuration of 
a wavelength division multiplexer/demultiplexer (WDM) used by 
the data transmission system in accordance with the present 
invention; 

Fig. 5 is a graph illustrating the attenuation at the 
wavelength in the optical waveguide section of the wavelength 
division multiplexer/demultiplexer (WDM) ; 

Fig. 6 is a schematic diagram showing other configurations 
of a wavelength division multiplexer/demultiplexer (WDM) used 
by the data transmission system in accordance with the present 
invention; 

Fig. 7 is a block diagram showing a configuration of an 
embodiment 2 of the data transmission system in accordance with 
the present invention; and 

Fig. 8 is a block diagram showing a configuration of an 
embodiment 3 of the data transmission system in accordance with 
the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The best mode for carrying out the invention will now be 
described with reference to the accompanying drawings. 
EMBODIMENT 1 

Fig. 3 is a block diagram showing a configuration of an 
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embodiment 1 of the data transmission system in accordance with 
the present invention. In Fig. 3, the reference numeral 1 
designates a central office unit comprising multiple 
transmitting and receiving sections, although only one 
transmitting and receiving section 14 is shown for simplicity 
of the description. The reference numeral 2 designates a star 
coupler (SC) as an optical distributor that is connected to the 
central office unit 1 via an optical fiber 3; 4a-4c each designate 
an optical fiber connected to one of split output terminals of 
the star coupler 2; and 5a and 5b each designate a subscriber 
unit connected to one of the optical fibers 4a and 4c. Since 
the split number of a single star coupler is 32 at present, the 
total of 32 subscriber units can be connected to each star coupler 
by connecting them to the split output terminals via the optical 
fibers 4a-4c... 

The central office unit 1 comprises a transmitting laser 
diode (LD) 12 for outputting a video signal generated by a video 
signal generator 11 in the form of an optical signal; a wavelength 
division multiplexer/demultiplexer (WDM) 13 supplied with the 
output of the transmitting laser diode (LD) 12 and the output 
of the transmitting and receiving section 14; an electric signal 
multiplexer/demultiplexer 15; and a processing section 16. The 
transmitting and receiving section 14 includes a wavelength 
division multiplexer/demultiplexer (WDM) 21; a receiving 
photodiode (PD) 23 for converting an optical signal fed from 
the wavelength division multiplexer/demultiplexer (WDM) 21 into 
an electric signal; a transmitting laser diode (LD) 22 for 
converting an electric signal to an optical signal; and a signal 
processor 24. The processing section 16 includes a signal 
processor 17, a transmitting laser diode (LD) 18 and a receiving 
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photodiode (PD) 19. 

The subscriber unit 5a comprises a wavelength division 
multiplexer/demultiplexer (WDM) 31a connected to the optical 
fiber 4a; a receiving photodiode (PD) 32a for receiving a 
wavelength band of a video signal separated by the wavelength 
division multiplexer/demultiplexer (WDM) 31a and for outputting 
it as an electric signal; a video receiver 33a supplied with 
the electric signal; and a transmitting and receiving section 
34a supplied with signals other than the video signal separated 
by the wavelength division multiplexer /demultiplexer (WDM) 31a. 
The transmitting and receiving section 34a includes a wavelength 
division multiplexer/demultiplexer (WDM) 41a; a receiving 
photodiode (PD) 42a for converting an optical signal from the 
wavelength division multiplexer/demultiplexer (WDM) 41a into 
an electric signal; a transmitting laser diode (LD) 43a for 
converting an electric signal into an optical signal; an electric 
signal multiplexer/demultiplexer 44a; an A/D (Analog/Digital) 
converter 45a to which a telephone 47a is connected; and an A/D 
(Analog/Digital) converter 4 6a to which a facsimile machine 48a 
is connected. A personal computer 49a is directly connected to 
the electric signal multiplexer /demultiplexer 44a. 

The wavelength division multiplexer/demultiplexer (WDM) 
41a rejects the wavelength region of the video signal consisting 
of a 1530-1580 nm signal, for example. Since the subscriber unit 
5b connected to the optical fiber 4b and the like has a 
configuration similar to the subscriber unit 5a, the description 
thereof is omitted here. 

Fig. 4 is a schematic diagram illustrating an example of 
the wavelength division multiplexer/demultiplexer (WDM) 41a 
(41b or the like) . In Fig. 4, the reference numeral 61 designates 
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a waveguide chip; 62 designates a transmitting laser diode (LD) 
disposed on a first end surface 61a side of the waveguide chip 
61 to emit light with a 1300 nm wavelength region; 63 designates 
an optical fiber disposed on the first end surface 61a side of 
the waveguide chip 61 to receive external light with a 1500 nm 
wavelength region; 64 designates a wavelength division 
multiplexer/demultiplexer (WDM) disposed on a second end surf ace 
61b of the waveguide chip 61; and 65 designates a receiving 
photodiode (PD) disposed on the second end surface 61b side of 
the waveguide chip 61. 

In the waveguide chip 61, the reference numeral 66 
designates a first optical waveguide for propagating the light 
with the 1300 nm wavelength region emitted from the transmitting 
laser diode (LD) 62; 67 designates a second optical waveguide 
for propagating the light with the 1500 nm wavelength region 
supplied via the optical fiber 63, and the light with the 1300 
nm wavelength region passing through the first optical waveguide 
66 and reflecting off the wavelength division 

multiplexer/demultiplexer (WDM) 64; and 68 designates a junction 
of the first optical waveguide 66 and the second optical 
waveguide 67 formed by connecting the WDM filter side end of 
the first optical waveguide 66 with the WDM filter side end of 
the second optical waveguide 67. 

The receiving photodiode (PD) 65 is placed normally to the 
second optical waveguide 67 with respect to the wavelength 
division multiplexer/demultiplexer (WDM) 64, and closely to the 
junction 68 of the first optical waveguide 66 and the second 
optical waveguide 67. The junction 68 of the first optical 
waveguide 66 and the second optical waveguide 67 constitutes 
an emitting position of the light with the 1500 nm wavelength 
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region that propagates the second optical waveguide 67 and is 
output from the optical waveguide 61. 

The light with the 1300 ran wavelength region emitted from 
the transmitting laser diode (LD) 62 reflects off the wavelength 
division multiplexer/demultiplexer (WDM) 64, and is supplied 
to the optical fiber 63 to be output. On the other hand, the 
light with the 1500 nm wavelength region input through the 
optical fiber 63 passes through the wavelength division 
multiplexer/demultiplexer (WDM) 64, and is supplied to the 
receiving photodiode (PD) 65. 

Using a polymer such as polyimide for the second optical 
waveguide 67 can offer the characteristics as illustrated in 
Fig. 5, in which a 1650 nm wavelength region is sharply attenuated. 
Accordingly, setting the wavelength of the video signal near 
1650 nm enables the input video signal to be attenuated, and 
the signals other than the video signal to be transmitted. 

Alternatively, multiple notches 73 as shown in Figs. 6(a) 
and 6(b), which are formed in the cladding of an optical fiber 
consisting of a core 71 and a cladding 72 covering the external 
surface of the core 71, makes it possible to reflect a particular 
wavelength signal of an input signal, thereby rejecting it. In 
addition, a dielectric multilayer 76 as shown in Fig. 6(c) , which 
is disposed at an end surface of the optical fiber 75, can reflect 
the wavelength equal to or greater than 1650 nm, thereby 
rejecting it. Thus, the optical fibers as shown in Figs. 
6 (a) -6(c) can also be used as the wavelength division 
multiplexer/demultiplexer (WDM) of the subscriber unit. 
Next, the operation will be described. 

In the central office unit 1, the video signal generator 
11 supplies its video signal to the transmitting laser diode 
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(LD) 12. The transmitting laser diode (LD) 12 supplies it to 
the wavelength division multiplexer/demultiplexer (WDM) 13 in 
the form of the optical signal. The wavelength division 
multiplexer/demultiplexer (WDM) 13 multiplexes the optical 
signal with the optical signal from the transmitting and 
receiving section 14, and supplies it to the star coupler 2 via 
the optical fiber 3. The star coupler 2 splits the signal and 
supplies them to the subscriber units 5a, 5b and so on. 

In the subscriber unit 5a, the wavelength division 
multiplexer/demultiplexer (WDM) 31a demultiplexes the input 
signal into the video signal and the other signals, and supplies 
the video signal to the video receiver 33a via the receiving 
photodiode (PD) 32a. On the other hand, the signals other than 
the video signal are supplied to the receiving photodiode (PD) 
42a via the wavelength division multiplexer/demultiplexer (WDM) 
41a in the transmitting and receiving section 34a, to be 
converted into the electric signal. Then, the electric signal 
multiplexer/demultiplexer 44a demultiplexes the electric 
signal into respective signals so that the telephone signal is 
supplied to the telephone set 47a via the A/D converter 45a, 
and the facsimile signal is supplied to the facsimile machine 
48a via the A/D converter 4 6a. As for the computer signal, the 
electric signal multiplexer/demultiplexer 44a supplies it 
directly to the personal computer 4 9a. 

On the other hand, as for the signals supplied from the 
devices connected to the subscriber unit 5a such as the signal 
from the telephone set 47a, for example, the A/D converter 45a 
converts it to the digital signal, and supplies it to the 
transmitting laser diode (LD) 43a via the electric signal 
multiplexer/demultiplexer 44a. The transmitting laser diode 
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(LD) 43a converts it to the optical signal, and supplies it to 
the star coupler 2 via the wavelength division 
multiplexer/demultiplexers (WDMs) 41a and 31a and the optical 
fiber 4a. The star coupler 2 sends it to the central office unit 
1 via the optical fiber 3, where it is supplied to the receiving 
photodiode (PD) 23 via the wavelength division 
multiplexer/demultiplexers (WDMs) 13 and 21, to be converted 
into the electric signal and output. The output signal passes 
through the signal processor 24 and the electric signal 
multiplexer/demultiplexer 15, and is supplied to the processing 
section 16, where it passes through the signal processor 17, 
and is converted to the optical signal by the transmitting laser 
diode (LD) 18, again, to be transmitted to another station. 

On the other hand, the subscriber unit 5b, which requires 
no video service, does not comprise the corresponding wavelength 
division multiplexer /demultiplexer (WDM) . Thus, the signal 
that is split by the star coupler 2 and includes the video signal 
is directly input to the wavelength division 
multiplexer/demultiplexer 41b. The wavelength division 
multiplexer/demultiplexer 41b, however, rejects the wavelength 
of the video signal by absorbing or reflecting it. Therefore, 
only the signals other than the video signal are transmitted 
to the receiving photodiode (PD) 42b. 

As described above, the present embodiment 1 is configured 
such that the subscriber unit of a subscriber who does not want 
to receive the video service utilizes the wavelength division 
multiplexer/demultiplexer (WDM) that absorbs the wavelength 
region of the video signal (Fig. 4) , or the wavelength division 
multiplexer/demultiplexer (WDM) that reflects the wavelength 
region of the video signal (Fig. 6) . Thus, the subscriber unit 
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can reject the video signal even if the video signal and the 
other signals sent from the central office unit 1 are input 
together. Accordingly, it obviates the expensive spatial 
optical filter which is conventionally required for separating 
the video signal and the other signals. As a result, a low cost 
subscriber unit is implemented, which enables a subscriber who 
does not receive the video service to use the inexpensive 
subscriber unit. 

Besides, the present embodiment 1 can utilize any of the 
wavelength division multiplexer/demultiplexers (WDMs) as shown 
in Fig. 6 that reflect the wavelength region of the video signal 
as the second wavelength division multiplexer/demultiplexer 
(WDM) 41a among the first and second wavelength division 
multiplexer/demultiplexers (WDMs) 31a and 41a of the subscriber 
unit 5a. Thus, the second wavelength division 
multiplexer /demultiplexer (WDM) 41a can remove the video signal 
the first wavelength division multiplexer/demultiplexer (WDM) 
31a cannot fully eliminate. Therefore, a comparatively low 
separation accuracy, inexpensive WDM can be used as the first 
wavelength division multiplexer /demultiplexer (WDM) 31a. 

EMBODIMENT 2 

Fig. 7 is a block diagram showing a configuration of an 
embodiment 2 of the data transmission system in accordance with 
the present invention. In the present embodiment 2, the central 
office unit 1 multiplexes the video signal onto the outputs of 
the plurality of transmitting and receiving sections 14a and 
14b. In this case, when the output of the transmitting laser 
diode 12a is split directly to n parts by the star coupler 82 
serving as the optical distributor, the output level of the star 
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coupler 82 will reduce by a factor of n. Thus, the output of 
the transmitting laser diode 12a is amplified by an optical 
amplifier 81 before split by the star coupler 82. Since the 
remaining configuration is the same as that of the foregoing 
5 embodiment 1, the description thereof is omitted here. Besides, 
Fig. 7 shows those components of the embodiment 1 that transmit 
only the optical signals. 

Next, the operation will be described. 

In the central office unit 1, the video signal generator 
10 11a supplies its output signal to the transmitting laser diode 
Jf (LD) 12a. The transmitting laser diode (LD) 12a outputs a signal 

P in the 1650-1660 nm wavelength region, which is amplified by 

J3 the optical amplifier 81. The star coupler (SC) 82 splits the 

il& signal, and supplies the split signals to the wavelength division 

15 multiplexer/demultiplexer (WDM) 13a (13b). It multiplexes the 
*jf signal with the output of the wavelength division 

03 multiplexer/demultiplexer (WDM) 21a (21b) of the transmitting 

Q and receiving section 14a (14b) , which is obtained by 

multiplexing the signals from the telephone, facsimile machine 
2 0 and personal computer, for example. 

Subsequently, the output of the wavelength division 
multiplexer/demultiplexer 13a (13b) is transmitted to the star 
coupler (SC) 2a (-2n) via the optical fiber 3a (3b) . The star 
coupler (SC) 2a (2b) splits it and supplies to the subscriber 

2 5 unit 5a (the subscriber units for the star coupler 2b are not 
shown) . Then, the subscriber unit 5a, which comprises the video 
receiver 33a, separates the video signal from the remaining 
signal using the wavelength division multiplexer/demultiplexer 
31a. The video signal is supplied to the receiving photodiode 

3 0 (PD) 32a that converts it into the electric signal and supplies 
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it to the video receiver 33a. 

On the other hand, the subscriber unit 5b requiring no 
video service does not include the corresponding wavelength 
division multiplexer/demultiplexer (WDM) . Thus, the signal 
that is split by the star coupler 2a and includes the video signal 
is directly input to the wavelength division 
multiplexer/demultiplexer 41b. The wavelength division 
multiplexer/demultiplexer 41b, however, rejects the wavelength 
of the video signal by absorbing or reflecting it. Therefore, 
only the signals other than the video signal are transmitted 
to the receiving photodiode (PD) 42b. 

As described above, the present embodiment 2 is configured 
such that it shares the video signal source, the output of which 
is multiplexed with the outputs of the multiple transmitting 
and receiving sections 14a and 14b in the central office unit 
1. Accordingly, the present embodiment can reduce the total cost 
of the data transmission system. 

EMBODIMENT 3 

Fig. 8 is a block diagram showing a configuration of an 
embodiment 3 of the data transmission system in accordance with 
the present invention. In the present embodiment 3, the central 
office unit 1 comprises multiple video signal generators 11a 
and lib, the outputs of which are multiplexed by a first 
wavelength division multiplexer /demultiplexer (WDM) 83. Its 
output is amplified by the optical amplifier 81, split by the 
star coupler 82, and then multiplexed by the second wavelength 
division multiplexer/demultiplexer (WDM) 13a. Since the 
remaining configuration and the operation is the same as that 
of the foregoing embodiment 2, the description thereof is omitted 
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here. Besides , Fig. 8 shows those components of the embodiment 
1 that transmit only the optical signals. 

As described above , the embodiment 3 is configured such 
that the first wavelength division multiplexer/demultiplexer 
(WDM) 8 3 multiplexes the multiple video signals . Therefore, the 
present embodiment 3 can easily cope with the growing capacity 
in the future. 

Although the foregoing embodiments are described taking 
an example of the ATM-PDS (asynchronous transfer mode passive 
double star) system, in which the star coupler (SC) 2a (2b...) 
splits the signal supplied from the central office unit 1 via 
the optical fiber 3a (3b...), and its split output terminals are 
connected to the subscriber units via the optical fibers 4a, 
4b..., such a configuration is not essential. For example, an 
ATM-PDS (asynchronous transfer mode passive double star) system 
is also possible which does not use any star coupler (SC) 2a 
(2b...) as the optical distributor, and which comprises multiple 
central office units 1 having one-to-one correspondence with 
the subscriber units 5a and 5b connected thereto. In this case, 
the ATM-PDS system is configured such that the central office 
unit 1 multiplexes the multiple signals, and transmits them to 
the subscriber unit 5a, and that the subscriber unit 5a employs 
the wavelength division multiplexer/demultiplexer (WDM) that 
reflects of absorbs the wavelength region of a particular signal 
when it does not receive the particular signal. Thus, it can 
provides a subscriber with the inexpensive subscriber unit. 

INDUSTRIAL APPLICABILITY 

As described above, the data transmission system according 
to the present invention enables the central office unit to 
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deliver the video signal to the individual subscriber units, 
and enables the subscriber units to receive the video signal. 
Thus, it can provide subscribers who do not want to receive 

the video services with the inexpensive subscriber unit. 
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WHAT IS CLAIMED IS: 
1. A data transmission system including subscriber units and 
a central office unit which are interconnected via optical 
fibers , the central office unit multiplexing a video signal with 
signals other than the video signal to deliver them to the 
multiple subscriber units, and each subscriber unit 
demultiplexing a received signal, said data transmission system 
comprising in said subscriber unit: 

a wavelength division multiplexer/demultiplexer having a 
function of eliminating a particular wavelength signal. 

2. The data transmission system according to claim 1, wherein 
said wavelength division multiplexer/demultiplexer reflects 
the particular wavelength signal to reject its input. 

3. The data transmission system according to claim 1, wherein 
said wavelength division multiplexer/demultiplexer comprises 
a reflecting layer for reflecting the particular wavelength 
signal at an input end surface of an optical fiber of the 
subscriber unit. 

4. The data transmission system according to claim 3, wherein 
said reflecting layer consists of a dielectric multilayer 
filter. 

5 . The data transmission system according to claim 1, comprising 
an optical fiber with a core and a cladding that covers an 
external surface of the core, and that has multiple notches 
formed on the cladding to reflect the particular wavelength 
signal . 
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6. The data transmission system according to claim 1, wherein 
said wavelength division multiplexer/demultiplexer comprises 
an optical waveguide that is made of a polymer and absorbs a 
signal with a wavelength of 1650 nm, which is employed as the 
particular wavelength signal. 

7. A data transmission system including subscriber units and 
a central office unit which are interconnected via optical fibers, 
the central office unit multiplexing a video signal with signals 
other than the video signal to deliver them to the multiple 
subscriber units, and each subscriber unit demultiplexing a 
received signal, said central office unit comprising: 

an optical amplifier for amplifying the video signal to 
be transmitted; and 

an optical distributor for distributing the video signal 
output from said optical amplifier, and supplying it to a 
wavelength division multiplexer/demultiplexer, wherein 

each of said subscriber units comprises a wavelength 
division multiplexer/demultiplexer having a function of 
eliminating a particular wavelength signal. 

8. A data transmission system including subscriber units and 
a central office unit which are interconnected via optical fibers, 
the central office unit multiplexing a video signal with signals 
other than the video signal to deliver them to the multiple 
subscriber units, and each subscriber unit demultiplexing a 
received signal, said central office unit comprising: 

a plurality of video signal generators for generating video 
signals with different wavelengths; 
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a first wavelength division multiplexer/demultiplexer for 
multiplexing the video signals supplied from said plurality 
of video signal generators; 

an optical amplifier for amplifying the video signals 
output from said first wavelength division 
multiplexer /demultiplexer; and 

an optical distributor for distributing the video signals 
output from said optical amplifier to a second wavelength 
division multiplexer/demultiplexer , wherein 

each of said subscriber units comprises a wavelength 
division multiplexer/demultiplexer with a function of 
eliminating a particular wavelength signal . 

9. A data transmission system including subscriber units and 
a central office unit which are interconnected via optical fibers, 
the central office unit multiplexing a video signal with signals 
other than the video signal to deliver them to the multiple 
subscriber units, and each subscriber unit demultiplexing a 
received signal, said subscriber unit comprising: 

a first wavelength division multiplexer/demultiplexer for 
demultiplexing the video signals and signals other than the video 
signal; and 

a second wavelength division multiplexer/demultiplexer 
with a function of eliminating a particular wavelength signal. 
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ABSTRACT OF THE DISCLOSURE 

A data transmission system includes subscriber units and 
a central office unit which are interconnected via optical 
fibers. The central office unit multiplexes a video signal with 
signals other than the video signal to deliver them to the 
multiple subscriber units. Each subscriber unit demultiplexes 
a received signal, and includes a wavelength division 
multiplexer/demultiplexer having a function of eliminating a 
particular wavelength signal in the subscriber unit. 
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As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 
next to my name. 

I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled. 

"DATA. TRANSMISSION SYSTEM" 



the specification of which 
□ is attached hereto. 

te#fF«/£^ "H was filed on October 6, 2000 



as United States Application Number or 
PCT International Application Number 
PCT/JP00/07000 and was amended on 
(if applicable). 

I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1 .56. 
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Declaration 

IMP) 

I hereby claim foreign priority under Title 35, United States Code, 
Section 119 (a)-(d) or 365(b) of any foreign application(s) for patent 
or inventor's certificate, or Section 365(a) of any PCT International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 

Priority Claimed 

21 /June/2000 m 



(Day/Month/Year Filed) 



(Day/Month/Year Filed) 



Yes 

□ 
Yes 



□ 
No 
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No 



I hereby claim the benefit under Title 35, United States Code, 
Section 1 19(e) of any United States provisional application(s) listed 
below. 



(Application No.) 
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(Filing Date) 
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I hereby claim the benefit under Title 35, United States Code, Section 
120 of any United States application®, or Section 365(c) of any PCT 
International application designating the United States, listed below 
and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first paragraph 
of Title 35, United States Code Section 112, 1 acknowledge the duty 
to disclose information which is material to patentability as defined in 
Title 37, Code of Federal Regulations, Section 1.56 which became 
available between the filing date of the prior application and the 
national or PCT International filing date of application. 

(Status: Patented, Pending, Abandoned) 
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(Status: Patented, Pending, Abandoned) 
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I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 
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